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(54) CLEANING DEVICE AND METHOD THEREFOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a cleaning device and 
method which can easily clean the surface of a piate-like element 
which has a nano thin film on the front surface of a substrate 
without damaging the nano thin film. 

SOLUTION: Moving in a direction determined in advance by a driving 
section 7, a resin supply section 4 applies thermosetting resin 8 
delivered from a resin accumulation section 2 onto the front surface 
of the plate-like element 9 having the metal nano thin film 11 
whereon fine contaminant and dust are adhered. After being applied, 
the thermosetting resin 8 is heated by a heating section 5. After 
heating the thermosetting resin 8 by the heating section 5, a film of 
the thermosetting resin 8 hardened by heating is exfoliated by a reel 
6 for lifting. When exfoliating the film of the thermosetting resin 8, 
the reel 6 for lifting is abutted with moderate pressure against the 
film of the thermosetting resin 8 applied to a part of the front 
surface of the plate-like element 9 whereon the metal nano thin film 
11 is not deposited, and then exfoliation is carried out with a 
rotational movement of the reel 6 for lifting in a direction 
determined in advance. 




LEGAL STATUS 

[Date of request for examination] 10.08.2005 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA1 ca4I3DA41 6266089P1 .... 05/09/1 2 



IP 2004-266089 A 2004.9.24 



(i9)b*»«ht<jp) (i2)4i IS *t 1^ 4i SKA) (lDmtajK&im-* 

49H2004-26G089 
(P2004-2B8089A) 
(43)£rMB Wl6*&m2AB (2004. 9. 24) 



(51) Int. CI. 7 

H0 1 L 21/304 
G02F 1/13 
G02F 1/1333 



HO 1 L 21/304 6 4 1 
G02F 1713 lOl 
G0 2F 1/1333 5 00 



2 BOSS 
2H090 



(21) tfJJKS-^ ^j®2003-54502 (P2003-54502) 


(7i) msiA 


000005049 


(22) fcjBB ^15^2^ 28 B (2003. 2. 28) 










Kmmxm-mmmff&aim 22m 22^ 




(74) ffflA 


100075557 










(74) f» A 


100072235 












100101638 










(72) MH* 








*Efl?*IKi1iR«»B*ftBT2 2S2 2-^ 










(72) M!« 


IE 






*refl?*JRTff CT«»E*«fc»T 2 2 S 2 2 ^ 














(54) imimm mmm3XvmMijm 



(57) 

Bt^»a5 2 tifcWHf bttWH 8 *JMS-r « „ 

MMfbttwin 8 , fln&as 5 cc <t r«ra 

% jp(fcccl:orflHtuW»Wfctt*lt8©aw*. wilt 




[asiRS] si 



(2) 



DP 2004-2660S9 A 2004.9.24 



1 ] 

2 ] 

3 ] 

urn-*- &m?-ymm i -?3b2>z.b*i®mt-t2>m*M 1 **ri±2f53£ofiffiti£S 

[0 0 0 1 ] 
10 0 0 2 ] 

«k D%7k& fc*eoM1ft«+lc*«3R^*«at L, ®Wm«i&i3 «t Wit's: f KL «t **f.**iac 
[0 0 0 3 ] 

o 

[0 0 0 4] 



(3) 



3P 2004-266089 A 2004.9.24 



^ 2 #M) o 

[0 0 0 5 ] 

ftS&fflEHE'ft*«JS9ra9'S:tn*KJ: oT 4rffl>ffi-*-S C t fi*v» 0 ffjfffilll 

BB) „ 
[0 0 0 6 ] 

tStii:, ^ 'J - t*»7 T-^v'HLTC? K9A±Ci«t4 £ K J: oT, 7 

[0 0 0 7 ] 

[0 0 0 8 ] 

#88^2 - 1 9 8 3 1 #&*R 

mwxm 2 ] 

#§§^2 - 2 7 7 1 7-%~£m. 

mftxm 3 ] 

#HI¥7 - 2 7 5 8 0 

[#Hr^Cm4] 
#^¥4 - 3 4 0 9 7 9 -f-£rfg 

[#^^ 5 ] 

10-125188 ^2r#. 

[0 0 0 9] 

[^a^/9 s $?ife l, j; ^ j: pi®] 

* v^t *l f <> > tit a. t^u^y spjrw g w £ ?# fitf ^ti^it 

iB#«SaiilcJ:oT^y*II*<lfe**J:O s SHIie**L*»'6'* < **o ttTfB^-7 
[0010] 

t § KJiM«* s *v>»t*Lifb % ^3«©%*St«f*fflv»T, fcUtfWWWfi^tg 
Lv» 7- fcWSf-*- * fc. -^fcJRMteMK EUE 7* IB* 
jftffllBlJlE'frd'SJBi-r^.o-C, t;|Ri«Sfii:4*?ftTLS^ Lfc4«oT, IftU-r s 



DP 2004-266089 A 2004.9.24 



[0011] 

* t ^ *) wia**** o 

[0 0 12] 

Tv»4, #5<a&#SEflSW\ S#*«Sfc+/im*-^-(7>lb«£a9^:§**iKSrl»*-r**'& 
ttHJB fc 4 * m S list's n mJBLT©Jfc«tt/h « fcffijtfc£|£r*-r * 

[0013] 

[0014] 

[p®=gr^i-S^46<^^] 

tti&j&fftttswiB sr mm LT®^t ? * * tz £> <Dlim^& t , 

[0015] 

ttSS^O^ffifc. ^i65e£>SJ¥*. ^titf 2 0 0 ^ migltOf i t44 J: o C«i1Ifttt 

^-ic^L^ife^bttWHi^iiDffe-r* ffe^bl4WIi^#^#^inti!fe^*i* 

#'atcj:oT5fl«l-r*o m@'fb'te#BioMm^PJfSli-* fc § tt. *«5)f^B507->'#K 

3g$-±T> PJ^^^^*^i6*^r6]^[E]^ii^*'5:^^fi : ^o 
[0016] 

t£WBl«0«IR£8ll1|ii-*o £ *U- J: •=> T, Wf?®tiStEg, SIW^RA^ttLftv* 

*tt6Wf^|ffii:#f Lfc J: TO£> 7-^ fcJRfclfc** * ^ffl^i"* i t 
*<ift5ct^-e|j, fftfl^kttWiB <ottK* SHI */i»t-c, -7-y^8I*^r 

[0017] 



(5) 



DP 2004-266089 A 2004.9.24 



10 



2( 



[0018] 

./SJlilfc?>*g<&5*J&J: <9 fc> ^>'*ffl|tJ!WE'fk14»llii:Oje#aJR* , lS<** -t ^ *»W 
-f z, c t *Kf±i-ft £ fc*»-ci * 1 1 * HWBflsttWIB K««fei- * £ t 

[0 0 19] 

*$WJfcfl£*.W\ t^itlt, ^JR^y*^^ ^R-^fcRtt. 
^jte>*L4««fiejj5:*icMUT^o £<^ X *) *««fi9aajft*>g. Lv^M^ -/ WWk&M 

fc«5tt<fr»ftJ: >9 fc, ^Jg^y?illIi:^^kte#|]ei:<0^^* s ll < fc** ^ *WII8*r 

ffi<kL7tl!MiE'fktt»BBO*lBI*SHIIt-r*o U^t, i«fi55^SU>Mt/fll 
*^HLTV>**:K3R-?<ogiB fc §-e>b, 1irlfl'K^^M^#* Lfc£# 
fcJzrflft*, ^JS^y^l^ : £r^^=ty f PJ^i"2»£fc^<l^*"^ ;5 '-' ?::: * s " i: "^ & ° 

[0 0 2 0 ] 

kffi*tlt*?'0^ffi^l!ME<ktt»IB*Sfe*U*:13b, jJUSfeb, Z<D$mK * oTflMfc 
[0 0 2 l ] 

^uifgii 2 otT«ts 0 afc«ikia-*HB ^in*fe u tzm* , jDitiotwktfc 
[0022] . 

■f a M-e r*33 «fc tfifc t -&k *z> 0 «t t —m- % -=> fcf&flMki&ttlio 

[0 0 2 3 ] 

EUW\ SrffiB&lkLT^I-UfBia-e&ao 
*:#?Kfti3^f, Steffi V)is e fcU J >(i«'r4^»#'Sr5.i2-ro-c> fife*-J-*'J^K*»* 



(6) 



3P 2004-266089 A 2004.9.24 



[0 0 2 4] 

mmmn 1 it, mmmmu 2 , mmmmm 3 > mmw&& 4 , 5, mmm u - jv 6 

* <fc VKttffi 7 tt* 0 »BB*»ffB 2 ti. ft t *.tf*M£fttem 8^i«t 

SB4 14, «JJgES«3*^LT»fli*»SIS2^t>3|t>*Lfc«t«'fk14»Jli8*, 9 
oiSi:i*t£„ in?&g& 5 li> 9 ©SlBCJWfS ftfcffeflg'fb'&WBi 8 itm-t 

[0 0 2 5] ^ 
IC* it , ^?LH->'J 3^ (Porous Silicon: 

[0 0 2 6] 

tjLH2. 5mA/cm* lck± 2 5 m A/ c m 2 5fciS50«3E»K-rWSjK(S $ *T, TO 
[0 0 2 7 ] 

1 Ji> 5 nmJiJUi5 0 nm*MH^^*tIii^^ 

tt^^ S^ffl ^ t - 7 ^ >"J n >i i o<r>WBKj&tfL2H&<, *.g.M : &M<r>&M 
-7 o 

[ 0 0 2 81 , , ^ * 

£Jg7>y»B3ll l*3«tO f ^tit*?-9 0^M'r4ticlco^Tl5i?8-rSo ittx.it. M 

mm^m^-c^<D±y mm* 1 o nm j^_h2 o nm^istiiistit, msast* 
<D&M\*m— *&wmmt a^h-t. 6 o nmmm.(om&^itmtt<r>^i)*&&~t~z>v^t 

• O^W > SB OtHJG^mtLTis^ -e^ffi^lil 0 0nmJtl±2 0 Onm 

*1^S 0 1 005 y<Di^% $ li> l3 1 0 o o nm-e&£„ 
[0 0 2 9] 

**ftB|oTO?9 Ji> IS 1 K^t i ^ 3M*mt9i3&>K 1 2$li^?*tSo « 
9 fi, fc fc x. «r»J£*n . 5 ^ m<D#ig s B B -> >J n J: o T*S? tL, ^Itt 

Itl 2 ti> fctx.tfiSA s 5 0 0 //m«i^i"J a v»KJ: oT*il?tL2, 0 
[0 0 3 0 ] 

tt & *ta o 4 k t x. itmwitnmm 8 * wats ** fc*ottat«>iM«L 

4 fc«BB#*fr«M t±, £0««#&SB4Sr. ^^9 g®K*J-L-C¥ ^ b• 



(7) 



JP 2004-266089 A 2004.9.24 



[0 0 3 1 ] 

^bteHtBI 8 <t>^* 14 , ?& WT£M 8 jWR***^ 9 co^ iS^fcfc ff § «t n K , SEW 
[0 0 3 2] 

#B1i#*frSB 4 J: Z&tkm* 9 ^ffi^^HMiE'fkteWBS 8 oife*M\ tz b k. tf-f > * ? 

* t * it, wsemw 3 ^ltwi^to 2 ^ e>s&3 ft&wiBftiiftffi 4 ftoaMEfbtt 

[0 0 3 3] 
[0 0 3 4] 

flPfifcflSB }4, ^^^9 0^ic^*$*t^ffe®<b'14^1i8 Sr, ^fc^MfiSU 
&m&,l 2 OJ^-CllP^-rSo 9tfflt^l- 1-^* L^^'fbtt^Bi 8cDijnffe«4. 

SWE-fkttWBB 8 ^te^i^KiPfS; $ tts <fc -9 fgftiffi 7 K J: o T }jn&$B 5 * , IT 4 

[0 0 3 5 ] 

6 oitfllil 3 0JK*«eo«H-ee*^*!I»^2>^fc* , "^S*o ira«fe6B5 KjfcJPflM-J: 
^-T^.iE^-e^'fb^itos it^Tl So 

[0 0 3 6] 

Stri&oJ: ? *^£^9o£Bfc£^3*tfc!ft*fb1&#Bl8»i, *Q?&i-£ £ t K J: T 

#-r uss-fk-r a 3§fsx% «t#cS^ 9<?)Si r<^*3 «t 

i& t «HE-fb14« ffi & b *«— # £ * S o 
[0 0 3 7 ] 

fcflHfc L > a>o«:R3|^ 9 OSI Ktt* LTV> *:$8fc*ffl 4 r J: b — #K & o fcfcfeflE 
[0 0 3 8] 

12 3 14 > MllikK J:oT^bfc«MB<b14«l!i8«5«il*»III»-f-* t * oftft 5 Sr^T S 
6t4, RUS^K^BfcStt* t b i>K, f7)$iSi:|itt*f H^ftSH-i. PJfilffl 'J 



(8) 



3P 2004-266089 A 2004.9.24 



[0 0 3 9] 

- ;v 6 te z o Tpj^S-r & e PJ^ffl 'j-jvetiot, f&SE-fkttW 8 <t>&M£ PJ £ t 

«W8Mbft»li8 ^«R^Mo— SR-PSS-T* J:-5 »=--T*o -oi^fcSii, eUK^-J-J: 
■5 , MB y - >v 6 i: ^^-fb'^Mflt 8 b <D mmu 1 5 & o o£VK ^It^lKl 

mt '\mm s ^^h^pj it \± . to si « y - >v 6 £ , mummm y - * 6 1 m^-fbt^^si 8 : 
^ *r-f Kg&i 3 KY&o-c^fcSEft&^rSK ^t^^^iftB^-efiiii3 ^-r^ff^ 

{±IIIij£U PJglffl y-JV 6 O^M^^S frazil 1 A~hK ^Mi^m^ 8 Wti^t 
W*^F-9^S®*^f!l^-r^o 
[0 0 4 0] 

J: o "CMS tLTH-ft L7t^®<kttWBB 8 <7D$>SI£, PlBlffl U - >U 6 K i o XfUSt-f & o 

awe-ffctefcMB 8 wttK*sa«i-r a t § to^t- 9 gmo^jg^ y mm. 1 1 ^mtt 

[0 0 4 1 ] 

:R£^9<75OTK«»LTv»2>£JR:J-y'*jRi l lw«^=S:^-x_^v^ 0 
[0 0 4 2 ] 

si8o«^sumi-*/itt-e> ^m^-ymmi i^-n>m.vzm^-9(omTSKumvtzc: 

[0 0 4 3 ] 



C9) 



DP 2004-266089 A 2004.9.24 



aif«iUTf >7iiKD77> (i«:THF) ^ #Bi^i: LT#'J 
* - h : P C) $tfll£fflv>* 0 

[0 0 4 4] 

i fc «n»jti-* ;i:* s fi stHi:, smiw&mm 8 ©witsaeiiit* - 1 

[ 0 0 4 5 ] 

mm - ^ 6 * . ar-r ksu i 3 KB^x^sbM^M^wW}^^^^ tfrx^&o 

[0 0 4 6 ] 

4 tzmmu 7cioT, M#y&sB 4 . m$s 5 & * vmmm v - & e trnzm* 9 1 & 

[0 0 4 7] 

ic^i-j: 7 tn«fcg|S5 ^mi**«l 2^<fc*:«oTaMiEfl:teWIIl 8 £ljn?&i- 

4 «fc -5 fcfllfifcK LTfeiv^ 
[0 0 4 8] 

5i#*«, *MMH£**l 2&#*«loT||WKft14«IB8SraP«fc-J-*ii:»iJ:oT, AD» 
[0 0 4 9 ] 

[0 0 5 0 ] 

J: 9 fc*3&93 K J: -<^& * b w^lBtSWKibtt 

&5^<b, &*M<fc1£»flIO«IR&3l«-*-*o £*UCi:oT. jRt)£5ff?-<z>$iBfc.i£8K PJS6# 



(KD) 



JP 2004-266089 A 2004.9.24 



[0 0 5 1 ] 

2>ZbK£-?X. mm^Wi Tf^^tteW^^M^ PJSI b tz t K . MM* fife 

i^ia «t z/m t&-r & z. t * m ih-r § & 1 1 & k > fstw tisw is ^fesn * k pj 

[0 0 5 2 ] 
[0 0 5 3] 

, mft-j-2>&M-?~fr& i^t— -ftKfc&o i<^r** iir^t— -ft^j&ofcSftfll'fktt 
Jf^^-^^^M^-^Tcr^is J: lit* *fr*>*^«>"^ ^tfc^og® KJ£!I 

[0 0 5 4] 

ititk^ii. iP^#^i#* s > W^ft^Io TM««5:llDi 

[Hi] *»w«53feifco— BH-e**?ffif^Si *fBf^kUTSsr»fisia-r**o 
[02] *«*?9SiB^jft*Lfc««ffci4»JB8 fcip^-r&t *o»f^SrSiWi-*fc* 
c90-c&s o 

[0 3] jn«ktJ:oT«<fcbfc«t«fl;tt«»8flD««t*iillfti-* fc §<z>»ffc*3iWi-*fc 

fcCD0-C&£ o 

[04] 0 3co-fe^-^a >A^i£^:LT^i-ifcB0-^$)^o 

[0 5] *»Ww**<0fl6O»»^l3»t**^*^9 SWV^!^Lfc*«fl:1ft»]IB 8 £#n 

[^oift^] 

1 mmmm 

2 Wflg*»fB 

3 WBS£^W 

4 WIlBtt&ffB 

5 2JP&SB 

6 mvtm y - jv 

7 eftff 



(11) 



3P 2004-266089 A 2004.9.24 



8 gmitmrnm 

9 titvim?- 

I 0 -> »J =J >/g 

I I &m^?siiii 
1 2 ^«m'r&*« 

1 3 1S4 K^5 
1 4 tt* /I 



[in 



J ^13 




11 



[0 2] 




[EI3] 




[HI4] 



[125] 




I V* 



(12) 



3P 2004-266089 A 2004.9.24 



7D> h^-yCDlfc^ 

F^-A(#^) 2H088 FA21 FA30 HA01 KV\20 
2H090 JA06 JC19 



